The study aimed to describe the frequency and associations of the number of medical visits for the violent victimization and mental health problems in adolescents in South Korea. Methods In 2017, 62,276 middle and high school students participated in the thirteenth Korea Youth Risk Behavior Web-based Survey (KYRBS). The frequency of violence victimization during the last 12 months was measured. The collected data were analyzed by applying descriptive statistics, chi-square tests, multiple linear regression, and logistic regression analysis, using the SPSS 22.0. The data were weighted to generate national estimates. Results Among the respondents (sample size=62,276, weighted=3,027,488), 3.7% of boys and 1.7% of girls had experienced being treated by a doctor due to violence during the recent past 12 months. In multiple linear regression analysis, feelings of sadness or hopeless, suicide ideation, suicide plan, suicide attempt were positively associated with violence victimization (F=32656.037, p<0.001) dose response. Conclusion The results found cross-sectional evidence that violence victimization was associated with higher suicide behavior and depressed mood. The victims of violence should be referred follow-up for physical and psychological issues. Also, a policy including the first responders and medical staffs should be initiated. cc This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/bync/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
INTRODUCTION
More than 50% of children and adolescents reported the violence experience such as physical, emotional, sexual violence or neglect in the past one year, globally. 1 Between 70-80% of all boys and girls have experienced the emotional violence and prevalence rates (12-17 years) were about 50%. Furthermore, among aged 8-11 years, 40% of girls and 50% of boys experienced the physical violence. 1 The previous research findings of global child and adolescents (2-17 years) showed that minimum prevalence of violence experiences of 64% in Asia, 56% in Northern America, 50% in Africa, 34% in Latin America and 12% in Europe. 2 Print ISSN 1738-3684 / On-line ISSN 1976-3026 OPEN ACCESS Children and adolescents generally visit the hospital for a variety of healthcare needs. 3 Recently, many violent related victims seek medical care in the hospital. 4 According to the results of the National Hospital Ambulatory Medical Care Survey (NHAMCS), the frequency of medical visit by patients younger than 19 years increased. Especially, among children, the rate of medical visits increased for using emergency department from 36.4% to 40.6% in the United States. 3 In addition, 5.4% of children had an injury-related medical visit, nationally. 5 People including adolescents (10 to 24 aged) accounted for more than 656,000 medical visits for injuries resulting from violence in 2008 in the US, making it a serious public health concern. 6 The previous research has proved the epidemiologic and clinical factors associated with youth emergency department visits for substance abuse, and mental health in the US. 7 In addition, the prior studies [8] [9] [10] have addressed emergency department visits correlation with mental health. However, it had limitations to analyze because of focusing largely on length of stay, and hospital admission.
Adolescent experience of violent victimization is associated with depression and suicide and is a risk factor for posttrau-matic stress disorder (PTSD) symptoms, such as helplessness, flashbacks, intense fear, or nightmares. [11] [12] [13] [14] [15] Research on medical visits in US found that youth were more self-injurious and violent, more likely to use drugs, and to be referred to intensive treatment. 16 Nevertheless little is known about the incidence of treatment in a hospital by violence experience among adolescents in South Korea.
According to the research of 2016 KYRBS, the prevalence of violence victimization requiring medical treatment was 2.4%. Also, violent victimization was significantly associated with a family environment, gender, perceived body, and academic achievement shape. 17 Substantial previous work has not mainly addressed quantitative correlations related to repetitive violence victimization or the risks associated with the frequency of medical visits. However, to our knowledge, the relationship among the number of medical visits, various epidemiologic variables, and mental health problems had been not reported with nationally representative data in South Korea.
This study is aimed to identify the epidemiological characteristics of medical visits and the urgent unmet need for those exposed to violence. In addition, we aim to examine the correlation between the number of medical visit due to the violence among adolescents and mental health and evidenced basic data for preventing the re-victimization of violence.
METHODS

Subjects
Our sample consisted of the 62,276 adolescents (aged 12-18 years) who participated in the 2017 Korea Youth Risk Behavior Web-based Survey (KYRBS) by the Centers for Disease Control and Prevention in South Korea. 18 KYRBS is an ongoing national cross-sectional survey that assesses health-risk behaviors among middle and high school students monitor progress toward achieving national health objectives and health plan of South Korea. 19 The survey has been financially supported by the National Health Promotion Fund of Korea and annually conducted with the administrative cooperation of the Korean Ministry of Education. 19 In this thirteenth survey, 64,991 students from 800 schools in 400 middle schools and 400 high schools were surveyed. An anonymous self-filling online survey method, per student, was assigned to the sample classroom in the computer room of the Internet-enabled school, and randomly placed and surveyed. It informed consent was obtained from all students who participated in the survey. Finally, 62,276 students from 799 schools participated. Based on the number of students, the participation rate was 95.8%. The study used deidentified data on the thirteenth KYRBS as a government-approved statistical survey (Approval number: 117058).
Measurements
The survey comprised 123 questionnaires assessing demographic characteristics and the 15 areas of health-related behaviors, including violence, suicide, and mental health. The data collected by the survey include information on responders' demographic characteristics such as sex, age, the area of residence (large city, small city, and rural), school type (middle, high, boys' , girls' and coeducational school), academic achievement (high, high-middle, middle, low-middle, and low), socio-economic status (high, high-middle, middle, lowmiddle, and low), and residential type (with family, with relatives, with friend/alone/dormitory, and facility). Among the items related to mental health, the experience of being treated by a doctor due to violence, feelings of sadness or hopeless, suicide ideation, suicide plan, suicide attempt were included.
The outcome variables were assessed based on the responses to the following questions: The variable of 'medical visit' was evaluated the response to the question, 'During the recent 12 months, have you ever been treated at a hospital for violence (physical assault, intimidation, bullying, etc.) against your friends, seniors, and adults?' . The response of the number of medical visit was measured using a graded categorical variable coded from 1 to 7:1 (never visited), 2 (visited 1 time), 3 (visited 2 times), 4 (visited 3 times), 5 (visited 4 times), 6 (visited 5 times), and 7 (visited 6 times over). Among the victims were further divided into two dichotomous subgroups with single versus multiple. The variable of 'depressed mood' was assessed through responses to 'During the recent 12 months, have you ever felt sad or hopeless almost every day for two weeks in a row that you stopped doing some usual activities?' The variables of 'suicide behaviors' were determined the questions, 'Have you ever seriously considered about suicide during the past 12 months?' , 'Have you ever made a specific plan to commit suicide during the past 12 months?' , 'Have you attempted suicide during the past 12 months?' . It was classified using a dichotomous categorical variable coded as 0 (no) or 1 (yes). 20
Statistical analysis
We analyzed using descriptive statistics, chi-squared tests for categorical variables and multiple linear regression. Subgroup analysis was performed in victim group (n=1,676), and logistic regression was used to test the effect of the presence of feelings of sadness or hopeless, suicide ideation, suicide plan, suicide attempt were used. SPSS Statistics 22.0 (IBM Corp., Armonk, NY, USA) was used to perform the statistical analyses. All estimates were calculated based on sample weights. As a result, 30,885 middle school respondents and 31,391 high school respondents respectively represented 1,370,462 middle school students and 1,657,026 high school students in April 2017 in South Korea. The p-value of 0.05 was set for statistical
RESULTS
In this national-wide data, of the total 62,276 respondents, 31,624 (50.8%) were boys, and 30,652 (49.2%) were girls. Weights are given to represent the entire population of ages. There were 4,987 (8.1%) and 4,392 (7.1%) respondents aged 12 and 18, respectively, and between 1,280 and 10,874 people aged 13 to 17. Of these, 3.7% of the boy and 1.7% of the girl aged 13-18 were reported to have experienced being treated by a doctor due to violence during the recent past 12 months. The frequency of victimization was associated with the variables of sex ( χ 2 = 231.10, p<0.001). The presence or absence of victimization was associated with age ( χ 2 =30.56, p<0.001). Of these, In the age group, 14 years old (n=280, 2.8%) experienced the most visits to the hospital more than once due to violence during the past one year, followed by 18 years old (n=143, 3.3%), 13 years old (n=244, 2.5%), 15 years old (n=248, 2.3%), 17 years old (n= 234, 2.1%), 11 years old (n=110, 2.3%). On the other hands, the presence or absence of victimization was not related to the area of residence (large city, small city, rural) ( χ 2 =0.497, p>0.05). Additionally, the type of school ( χ 2 =16.82, p<0.001), academic achievement ( χ 2 =228.39, p<0.001), and socio-economic status ( χ 2 =626.66, p<0.001) were related to the presence or absence of victimization. Particularly, among students with the lowest academic achievement level, victimization was 4.7% (n=293), followed by single visit (n=105, 1.7%), second visit (n=53, 0.9%), six and more visit (n=50, 0.8%). In addition, in the students with the highest academic achievement level, 4.6% (n=356) had experienced victimization, followed by six or more visits (n=84, 1.0%), third visits (n=76, 0.9%) and single visits (n=75, 0.9%). The residential type was associated with the presence or absence of victimization ( χ 2 =1,869.73, p<0.001), the respondent who live with their relatives (n=128, 28.8%), followed by living in a facility (n=88, 32.5%), living with friends or alone or dormitory (n=120, 5.7%) ( Table 1) .
Feelings of sadness or hopeless were related to the victimization ( χ 2 =608.73, p<0.001). Suicide ideation ( χ 2 =885.01, p< 0.001), suicide plan ( χ 2 =1,562.69, p<0.001), and suicide attempt ( χ 2 =1,325.62, p<0.001) were also associated with victimization (Table 2, Figure 1 ).
Factors affecting the frequency of medical visits due to violent experiences were analyzed. Before conducting the regression analysis, we checked the multicollinearity among the independent variables (feelings of sadness or hopeless, suicide ideation, suicide plan, and suicide attempt) and variance inflation factors (VIF) was 1.685. It commonly recommended that VIF values were less than 10, so there was no multicollinearity.
Multiple regression analysis using independent variables, feelings of sadness or hopeless, suicide ideation, suicide plan, and suicide attempt factors showed that the regression model was significant (F=32,656.037, p<0.001). The adjusted coefficient of determination (R 2 ) indicating the explanatory power of the model was 0.041. The most influential factors for the medical visit were suicide plan (0.113), followed by suicide attempts (0.096) ( Table 3) .
Compared with the single versus multiple medical visits among victimizations (n=1,676) using multiple logistic regression analysis, the regression models were significant ( χ 2 = 2,212.404, p<0.001). Suicide attempt (B=0.687) was the most influential factor in medical visits. The group with multiple medical visits showed 1.989 [Exp(B)] times higher suicide attempt than the single visit. In addition, suicide plan (B=0.554) was also found to have an impact, and the relative ratio was 1.741 [Exp(B)] times higher. However, suicide ideation and feelings of sadness or hopeless did not appear to affect medical return visits (Table 4 ).
DISCUSSION
The purpose of this study was to investigate the epidemiologic variables related to the number of medical visits due to the violence among adolescents in South Korea and to clarify the relationship with psychopathology. To this end, we analyzed using the KYRBS of a multi-stage cluster sampling design. 19 The prevalence of adolescents visiting the hospital due to violence was 2.7% (n=1,676, boys=1,158, girls=518). Compared to girls, boys frequently visited the hospital because of violent experiences. According to the sex ratios of adolescents who have had medical visits due to violence during the recent 12 months, boys were 2% higher than girls. In injury cases caused by violence against children reported in 2015 in China, boys accounted for 81.31%, the boy to girl ratio was 2.22:1. 21 The current study showed that the lowest level of academic achievement (4.7%) among adolescents had the highest percentage of medical visits. It is similar to the finding that the adolescents with the highest or the lowest academic achievement may experience higher academic stress than those with a middle level and tend to have a higher risk of suicidal behavior. 22 Also, previous studies have reported that the low SES of adolescents from multicultural families might be increased the risk of suicidal behavior. 22, 23 Furthermore, the previous findings reported that children with a low SES were at higher risk for psychiatric problems and violent experiences. 24 However, we found that according to the number of medical visits more than six times, the ratio of medical visits when the highest SES and the lowest SES. The students of high-SES could have pressure either to maintain their excellent achievements or to catch up with peers. 22 Indeed, high-SES groups may have experi- enced violence, but since they have high access to medical use, it can be assumed that the frequency of medical visits may be higher as they find the problem sooner. Therefore, we could consider protecting to preventing the violence victimization for the high-risk group and the importance of assessing risk factors.
Moreover, the current study also found that the adolescents who live with their relatives (28.8%) or live in a facility (32.5%) showed a higher frequency of medical visits. The results of the present study are close agreement with the results of the previous study which showed that among 1,024 Chinese students who separated from parents was higher than the students who lived with their parents. 25 For adolescents living separately from their families, non-family members may be at risk for domes-tic violence, which is likely to become a perpetrator. 26 In addition, they are likely to be exposed to the risk of violence because they are in an environment where they could not be protected even if there are problems at school. On the other hand, students living or living with relatives may have more emotional problems, 27 which can be a factor in experiencing violence more frequently. Therefore, it is necessary to focus on therapeutic interventions and treatment for adolescents in blind spots, and countermeasures should be prepared.
The most influencing psychopathology of violence was the suicidal plan, followed by suicide attempts. It showed the similarity to the previous results that 1,718 adolescents who were involved in school bullying had significantly higher risks for suicide ideation and suicidal behavior when compared with students who were not involved in school bullying [odds ratio (OR): 1.9 and 1.9, respectively]. 28 Especially, suicide plans and suicide attempts by adolescents who visited more than twice were about twice as high as those who visited a single medical visit. Especially in Korea where the suicide rate is high, the relationship between depression and suicidal behavior is highly correlated with the violence exposure of adolescents. The previous study 29 had also shown negative effects on mental health as the experiences of violence in youth are repeated. These outcomes reflect issues that are a necessity to early intervene and psychoeducation preventing violence both in domestic and in school environments for students related to violence victimization and other psychological problems. 30 World Health Organization recommended a public health approach to the interventions to the prevention of violence against children such as defining the problem, identifying the cause and the risk factors, designing and testing interventions and increasing the effectiveness of proven interventions. 31 Based on this, awareness in medical treatment and service about violence victimization would help prevent future violence. The victims of violence should be referred follow-up for physical and psychological issues. Intensive treatment such as traumafocused intervention should also be considered. Also, a systematic and structured plan should be initiated. It is necessary to find victims who have experienced violence in hospitals and schools early and to provide proper help. As a gatekeeper, an alarm system is needed to prevent a student suffering from violence at a school to avoid re-victim. From a long-term perspective, we should be aware that the adverse childhood experiences affect children to adulthood. Previous studies reported substantial consequences for that adverse childhood experiences were predictive of health anxiety in adulthood. 32 The frequency of medical visits or violence victimization might be related to the personal factors, school environment, domestic environment, social factors, and overall ecosystem factors of the perpetrator or victim student. 33 The future study would be needed to understand experiences of violence victimized by youth, and to develop the institutional mechanism of systematic mental health evaluation and interventions for those with severe violence exposures. 34 The limitations of our study are as follows: First, in our crosssectional study design, there are limitations in explaining the causality. Second, the questionnaire on medical visits due to violence victimization was made up of only one question. Therefore, it was difficult to relate our findings regarding different settings such as in school or at home. Third, there was limited information about the personal characteristics and social variables possibly associated with traumatization. The preventive education on violence is needed constantly, and it is necessary to solve repeated psychosocial problems through prompt intervention. In addition, the interest and involvement of national and local communities, collaboration among medical professionals and mental health professionals should be steadily supported. These findings could inform the necessity of future interventions, provide the evidence of violence prevention efforts and the potential to change of national policy.
Our present study aimed to contribute to a more understanding of the relationship between medical care visit due to violence victimization and mental health among adolescents in South Korea. In finding that the epidemiologic characteristics of the subjects with a high frequency of medical visits were confirmed, and in particular, the urgent unmet need of the adolescents who visit the hospital six or more times due to violence victimization was found. As violence experiences increase, depressed mood and suicide behavior (ideation, plan, and attempt) also increase. Our findings showed that positive linear correlations between a medical visit by violence and worsen-ing of the mental health. Therefore, it is a necessity for preventing recurrence as well as the occurrence of violence. Furthermore, personal, schools, caregivers, and peers should strive to have a zero tolerance policy. Therefore, in South Korea, our research in part helps explain the high levels of violent victimization and mental health through traumatic youth experiences.
